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Question #: 11 


1234 


1D: 353047 EW is a 35-year-old woman with type 1 diabetes. She has been diligently managing her condition with 
insulin therapy. During a routine follow-up appointment, she expresses concern about experiencing 


et episodes of hypoglycemia. Her healthcare provider explains the symptoms and management of 


fag hypoglycemia to her. A few days later, EW experiences an episode of mild hypoglycemia characterized 
(areae by trembling, palpitations, sweating, and hunger. She tests her blood glucose reading and itis 3.5 


mmol/L. 
What is the appropriate initial treatment for EW's mild hypoglycemic episode? 


Select one: 
Administer 20 grams of glucose intravenously % 
Provide 10-25 grams of glucose subcutaneously X 
Administer 1 mg of glucagon intramuscularly % 
Give 15 {v 


grams of Rose Wang (ID:113212) this answer is correct. Mild or moderate hypoglycemia can 
cabobydrate be treated with an initial 15 grams of carbohydrates (e.g. 6 Life Savers® candies, 
orally one tablespoon of sugar or honey, 150 mL of juice or soft drink). 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To understand how to identify, prevent, and treat hypoglycemia. 


BACKGROUND: 


Hypoglycemia is a common adverse effect of insulin and insulin secretagogues, characterized by various 
autonomic or neuroglycopenic symptoms and low blood glucose (< 3.9 mmol/L), which resolves upon 
administration of a carbohydrate source. The severity of hypoglycemia is dictated by the presenting 
symptoms. Mild hypoglycemia, presenting with a blood glucose reading between 3.0 to 3.9 mmol/L, presents 
with autonomic symptoms, such as trembling, palpitations, sweating, anxiety, hunger, nausea, and tingling. 
Moderate hypoglycemia may present with blood glucose readings less than 3.0 mmol/L autonomic 
symptoms listed above, as well as neuroglycopenic symptoms, including difficulty concentrating, confusion, 
weakness, drowsiness, vision changes, difficulty speaking, headache, and dizziness. No significant changes to 
mental status occur in moderate hypoglycemia. Neuroglycopenic symptoms are more prevalent in severe 
hypoglycemia and can progress to seizures and coma. In severe hypoglycemia (defined as below normal 
blood glucose, regardless of the reading), patients require assistance from another person, whereas in mild 
and moderate hypoglycemia, the patient is able to self-treat. Note that beta-blockers may mask symptoms of 
hypoglycemia, such as palpitations, tremors, and irritability. 


The goal of hypoglycemia management is to resolve symptoms quickly in order to eliminate the risk of injury. 
Patients should not be overtreated, as this can cause rebound hyperglycemia and weight gain. If the patient 
is conscious, they can be treated with a fast-acting oral carbohydrate source after confirming low blood 
glucose levels. Glucose gel is not preferred, as it provides a slow response. In individuals taking acarbose, a 
simple carbohydrate must be used (e.g. dextrose tablets, milk, honey) to treat hypoglycemia, as acarbose will 
slow the absorption, and thus response, of any complex carbohydrates. 


Mild or moderate hypoglycemia can be treated with an initial 15 grams of carbohydrates (e.g. 6 Life Savers® 
candies, one tablespoon of sugar or honey, 150 mL of juice or soft drink). The individual should check their 
blood glucose after 15 minutes and retreat with another 15 grams of carbohydrate if their blood sugar 
continues to be below 3.9 mmol/L. Severe hypoglycemia in a conscious patient is managed with an initial 20 
grams of carbohydrates. If their blood glucose is below 3.9 mmol/L after 15 minutes, they may be re-treated 
with an additional 15 grams of carbohydrate. 


In an unconscious individual with severe hypoglycemia, management depends on whether or not there is 
intravenous (IV) access. If there is no IV access, 1 mg glucagon should be given subcutaneously or 
intramuscularly. If intravenous access is available, 10-25 grams of glucose (20-50 mL of D50W) is 
administered intravenously over 1-3 minutes. 


Question #: 12 
1D: 51934 
Corect 

Ra ion 


Upon resolution of any level of hypoglycemia, the patient should have their usual upcoming meal or snack to 
prevent a repeat episode of hypoglycemia. If a meal is > 1 hour away, a snack including 15 grams of 
carbohydrates and a protein source should be consumed. 


RATIONALE: 


© Give 15 grams of carbohydrate orally - Mild or moderate hypoglycemia can be treated with an initial 
15 grams of carbohydrate (e.g. 6 Life Savers® candies, one tablespoon of sugar or honey, 150 mL of 
juice or soft drink). 


Incorrect Answers: 


e Administer 20 grams of glucose intravenously - The intravenous route is an option for an 
unconscious patient with severe hypoglycemia but is not an appropriate option for mild or moderate 
hypoglycemia. 


Provide 10-25 grams of glucose subcutaneously - Glucose given subcutaneously is not an 
appropriate route however it can be given orally and intravenously. 


+ Administer 1 mg of glucagon intramuscularly - Glucagon intramuscularly is an option for an 
unconscious patient with severe hypoglycemia but is not an appropriate option for mild or moderate 
hypoglycemia. 


TAKEAWAY/KEY POINTS: 


Mild or moderate hypoglycemia is defined as a low blood sugar reading of less than 3.9 mmol/L and should 
be treated initially with 15 grams of a fasting-acting carbohydrate. 


REFERENCES: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):51- 
$325. 

[2] Lega IC, Yale JF, Chadha A. et al. Hypoglycemia in Adults. Canadian Journal of Diabetes. 2023:47(7):548- 
559, doi:10.1016/),id.2023.08,003. 


The correct answer is: 


ive 15 grams of carbohydrate orally 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


CJ is a 68-year-old female who presents to your family health team for a follow-up appointment, She 
has type 2 diabetes and suffers from chronic urinary tract infections (UTIs). She recently experienced 
a heart attack 1 year ago. She has been placed on appropriate secondary preventative measures. CJ 
wants to do everything that she can to avoid another cardiovascular (CV) event. She recently joined 
an intensive cardio-based exercise program 5x/week in an attempt to reduce her weight and improve 
her diabetes control. She does not smoke or drink alcohol. She has come in to review her blood work 
today. CJ does not have any issues with medication adherence and she is not complaining of any 
adverse effects to any of her medications. 


Her current medications include: Aspirin 81 mg once daily, Bisoprolol 2.5 mg once daily, Rosuvastatin 
40 mg once daily, Candesartan 8 mg once daily, Hydrochlorothiazide 12.5 mg once 

daily, Sitagliptin/metformin 50/1000 mg twice daily, Nitrofurantoin 100 mg at bedtime for 
prophylaxis of urinary tract infections (UTI), and Nitroglycerin 0.4mg spray PRN 


Vital signs: 
Blood pressure: 145/95 mmHg (3 months ago: 150/95 mmHg, 6 months ago: 147/90 mmHg), HR: 52 
bpm (3 months ago: 45 bpm, 6 months ago: 55 bpm) 


Lab results: 
Parameter Value 
HbA1c 7.8% 


9.0 mmol/L 

139 mEq/L (normal: 136 -145 mEq/L) 
4.8 mmol/L (normal: 3.5 - 5 mmol/L) 
70 mL/min 

Within normal limits 


What do you recommend to CJ to improve her diabetes control? 


Select one: 


Switch sitagliptin/metformin to metformin alone % 
Add empagliflozin 10 mg once daily * 


Add insulin glargine 10 unitsat w x 
Pa afta titrate up untill FPG Rose Wang (ID:113212) this answer is correct. Insulin is a 


<7.0 mmol/L safe option for CJ and it also exerts the greatest AIC 
: lowering potential. 


Question #: 13 


1D: 51937 


Corect 


Flag question 


Send Feedback 


Add rosiglitazone 4 mg once daily % 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Pharmacological management of type 2 diabetes 


LEARNING OBJECTIVE: 
To understand the pharmacological management of diabetes. 


BACKGROUND: 


Management of diabetes begins with setting an A1C target. The target A1C of <7.0% is most often used in 
adults, as this level of control was shown to reduce long-term microvascular complications. 


Metformin is often used as a first-line agent in patients with newly diagnosed type 2 diabetes, as it is unlikely 
to cause hypoglycemia and weight gain. Additionally, metformin is a well-studied agent that prescribers have 
long-term experience with, in comparison to other newer antihyperglycemic drugs. On average, metformin 
lowers the ATC by 1.0%. 


In all patients taking an anti-hyperglycemic agent as monotherapy (preferably metformin), reassessment is 
recommended after 3-6 months to see whether A1C targets have been met. If targets have not been 
achieved, a second-line agent (preference of SGLI-2 inhibitor or a GLP-1 agonist) should be added to 
metformin, 


A second agent is then chosen based on the patient's profile (past medical history, medication record, 
affordability, and convenience). 


Insulin is the treatment of choice in individuals with continued hyperglycemia despite the use of multiple 
anti-hyperglycemic medications, as it exerts the greatest A1C reduction. Notably, there have also been new 
formulations of basal insulin on the market that are associated with significantly fewer hypoglycemia rates 
(eg. insulin glargine U-300 and insulin degluded. 


SGLT-2 inhibitors promote weight loss and have a negligible risk of hypoglycemia. However, they can cause 
urinary tract and genital mycotic infections. Furthermore, they are contraindicated in moderate-severe renal 
impairment and should be withheld during serious illnesses and prior to major operative procedures. 


Thiazolidinediones are not frequently used in clinical practice because of their significant adverse effect 
profile (e.g., edema, congestive heart failure, fractures, and potential myocardial infarction risk for 
rosiglitazone), 


RATIONALE: 
Correct Answer: 


* Add insulin glargine 10 units at bedtime and titrate up until FPG <7.0 mmol/L - Insulin is a safe 
option for C) and it also exerts the greatest A1C lowering potential. 


Incorrect Answers: 


Switch sitagliptin/metformin to metformin alone - CJ needs additional therapy and metformin alone 
will not lower the patient's A1C. 


Add empagliflozin 10 mg once daily - CJ has a history of chronic UTIs and empagliflozin increases the 
risk of UTIs. 


Add rosiglitazone 4 mg once daily - CJ has a history of heart attack and rosiglitazone use has been 
linked to an increased risk of myocardial infarction. 


TAKEAWAY/KEY POINTS: 


When combining treatments, agents with different mechanisms of action should be used to improve 
glycemic control, with particular consideration for patient-specific factors. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S88- 
$103. 


The correct answer is: Add insulin glargine 10 units at bedtime and titrate up until FPG <7.0 mmol/L 


What changes need to be made to CJ's current regimen in order to normalize her blood pressure (BP)? 


Select one: 


Increase bisoprolol dose to 5 mg once daily * 
Add diltiazem extended-release 120 mg once daily * 


Add amlodipine v EEE 3 
5,mg.oncé daily Rose Wang (ID:113212) this answer is correct. Amlodipine is an appropriate 


add-on therapy due to its demonstrated cardiovascular benefits in type II 


Question #: 14 


ID: 51909 
Corect 


Fag 


Add spironolactone 12.5 mg once daily * 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To understand the importance of blood pressure control and recognize the agents with demonstrated clinical 
benefit in patients with type II diabetes. 


BACKGROUND: 


Blood pressure control is essential to prevent atherosclerosis and the development of cardiovascular (CV) 
events. Thus, it is important to monitor blood pressure regularly and control hypertension (HTN) if it occurs. 
Generally, angiotensin converting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARB) are 
considered first-line in the treatment of HTN in patients with concomitant diabetes because of their 
cardiovascular and renal protective effects. Additional therapies (i.e. dihydropyridine calcium channel 
blockers (DHP CCB), thiazide diuretics) may be used as necessary to meet the blood pressure target of < 
130/80 mmHg, while monitoring serum electrolyte and creatinine levels. 


In particular, the addition of amlodipine to an ACEi has led to the reduction of a composite CV outcome in 
high-risk patients with type II diabetes (ACCOMPLISH trial). It is important to note that beta blockers have a 
modest blood pressure lowering effect, especially in the elderly population, and have been implicated in 
causing dysglycemia and bradycardia. Furthermore, non-DHP CCBs do not have a place in the management 
of HTN with concurrent diabetes. 


RATIONALE: 
Correct Answer: 


* Add amlodipine 5 mg once daily - Amlodipine is an appropriate add-on therapy due to its 
demonstrated cardiovascular benefits in type Il diabetes. 


Incorrect Answers: 


* Increase bisoprolol dose to 5 mg once daily - Given CJ's advanced age, beta blockers would only 
exert a modest effect on BP, with a higher risk of bradycardia, 


* Add diltiazem extended-release 120 mg once daily - Diltiazem interacts with bisoprolol, leading to 
additive effects in reducing heart rate and blood pressure, potentially resulting in bradycardia and 
hypotension. 


* Add spironolactone 12.5 mg once daily - CJ's potassium level is on the high end of normal and 
adding spironolactone increases the risk of hyperkalemia. 


TAKEAWAY/KEY POINTS: 
BP control using an evidence-based approach is essential in preventing cardiovascular complications. 
REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
S325, 

[2] Padwal R, Gibson P, Tsuyuki RT. Hypertension. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Add amlodipine 5 mg once daily 


A diligent endocrinologist is managing the case of RT, a 65-year-old female with type 2 diabetes. 
Despite being on medications (metformin 1000mg twice daily, gliclazide 80mg once daily, ramipril 
10mg once daily, and atorvastatin 40mg), RT's glycemic control remains suboptimal. RT's 
endocrinologist is concerned about the potential long-term cardiovascular implications. To address 
this, the endocrinologist decides to add a third anti-hyperglycemic agent with proven cardiovascular 
benefits to RT's current treatment regimen to improve both her blood sugar levels and overall 
cardiovascular health. 


Which of the following anti-hyperglycemic medications is NOT associated with cardiovascular (CV) benefits? 


Select one: 
Liraglutide X. 
Rosiglitazone s” 


Rose Wang (ID:113212) this answer is correct. Rosiglitazone is not associated with 
CV benefits 


Empagliflozin * 
Semaglutide * 


Question #: 15 


ID: 51890 


Corect 


[ema] 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To recognize the medications that are associated with cardiovascular (CV) benefits, so that they are 
prioritized for diabetes treatment, especially in high-risk individuals with clinical cardiovascular disease. 


BACKGROUND: 


Patients suffering from diabetes usually present with clinical cardiovascular disease (ie. history of MI or 
stroke), and thus agents with evidence demonstrating the ability to reduce the risk of CV events should be 
prioritized (i.e. empagliflozin, liraglutide, and semaglutide). 

Patients over the age of 60 with at least 2 cardiovascular risk factors (smoking, hypertension, dyslipidemia, 
central obesity) may also benefit from agents with proven cardiorenal benefits. Dulaglutide, liraglutide, and 
subcutaneous semaglutide may reduce the risk of major adverse cardiovascular events (MACE) in this setting. 
According to the EMPA-REG OUTCOME trial, the use of empagliflozin for approximately 3 years has led to 
significantly fewer CV events and hospitalizations, in comparison to placebo. Of note, empagliflozin use has 
also been linked to reduced progression of nephropathy. In addition, the LEADER trial showed that treatment 
with liraglutide is associated with a lower incidence of CV events and mortality. Furthermore, the SUSTAIN-6 
trial demonstrated that semaglutide use is associated with fewer CV events compared to placebo. 


RATIONALE: 
Correct Answer: 


* Rosiglitazone - Rosiglitazone has NOT been found to reduce CV events. 


Incorrect Answers: 
e Liraglutide - Liraglutide has been found to reduce CV mortality. 
* Empagliflozin - Empagliflozin use has been shown to reduce CV events. 


* Semaglutide - Semaglutide has been found to reduce CV mortality. 


TAKEAWAY/KEY POINTS: 


The aforementioned agents (empagliflozin, liraglutide, and semaglutide) should be considered as initial add- 
on therapy for patients with type Il diabetes and pre-existing CV disease who have not reached target HbA1c 
on their current regimen. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S88- 
$103. 


[2] Arnason T, Mansell K. Diabetes mellitus. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Rosiglitazone 


JW is a 77-year-old male with a history of type 2 diabetes, dyslipidemia, and hypertension. He is 
currently taking metformin 850 mg twice daily, simvastatin 20 mg once daily, and lisinopril 20 mg 
once daily. JW's physician would like to add another antihyperglycemic agent to JW's existing 
regimen in order to better control his blood glucose. Given JW’s age, the physician would like to avoid 
prescribing an agent that is associated with hypoglycemia. 


Which of the following agents is the most likely to cause hypoglycemia? 


Select one: 
Acarbose % 
Alogliptin % 
Exenatide * 
Glyburide v 


Rose Wang (ID:113212) this answer is correct. Of the agents listed above, glyburide is 
the most likely to cause hypoglycemia as an adverse effect. 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To identify which antihyperglycemic medications are the most likely to cause hypoglycemia. 


BACKGROUND: 


Question #: 16 


Ip: 31907 


Sulfonylureas like gliclazide, glyburide, and glimepiride bind to a sultonylurea receptor on pancreatic B-cells 
to promote insulin release. Due to their ability to stimulate insulin release, they are associated with 
hypoglycemia and weight gain. Of the sulfonylureas, the risk of hypoglycemia is lowest with gliclazide, and 
highest with glyburide. Sulfonylureas are expected to lower A1C by approximately 0.6-1.2%. Sulfonylureas are 
not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic cardiovascular 
disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


Repaglinide is a meglitinide that also promotes insulin secretion from the pancreas. Insulin release by 
repaglinide is in a glucose-dependent manner. Similarly to sulfonylureas, repaglinide can cause hypoglycemia 
and weight gain. Repaglinide is taken 0-30 minutes before meals. If a patient skips a meal, they should skip 
their corresponding dose of repaglinide. A decrease in A1C of 0.7-1.1% is expected with repaglinide therapy. 
Repaglinide is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


DPP-4 inhibitors inhibit the enzyme Dipeptidyl Peptidase-4 (DPP-4), thus preventing breakdown and 
increasing the activity of the incretins Glucagon-Like Peptide-1 (GLP-1) and Gastric Inhibitory Peptide (GIP). 
The result is an increase in insulin production and decrease in glucagon in a glucose-dependent manner. 
Alogliptin, linagliptin, saxagliptin, and sitagliptin are all DPP-4 inhibitors. Adverse effects are uncommon but 
include cold symptoms (eg. stuffy or runny nose), or headache. There have also been rare cases of 
pancreatitis associated with the use of DPP-4 inhibitors. When used as monotherapy, DPP-4 inhibitors are 
unlikely to cause hypoglycemia, and these agents are considered weight neutral. Saxagliptin showed an 
increased risk of heart failure hospitalizations over placebo; thus, it should be avoided in patients with heart 
failure. However, the other DP?-4 inhibitors (alogliptin, linagliptin, sitagliptin) are not known to improve or 
worsen cardiorenal outcomes in patients with atherosclerotic cardiovascular disease, chronic kidney disease, 
or heart failure, or in those at high cardiovascular risk. DPP-4 inhibitors lower A1C by about 0.5-0.7%. 


GLP-1 (Glucagon-Like Peptide-1) agonists act on GLP-1 receptors, increasing insulin secretion and 
suppressing glucagon release after meals. The GLP-1 agonists on the market include dulaglutide, exenatide, 
liraglutide, lixisenatide, and semaglutide. They are administered by subcutaneous injections, although 
semaglutide is available as both a subcutaneous injection and an oral tablet. Side effects include nausea, 
vomiting, diarrhea, injection site reactions, and rarely, acute pancreatitis. GLP-1 agonists may cause weight 
loss, and are not likely to cause hypoglycemia when used as monotherapy. The use of GLP-1 agonists is 
expected to yield an A1C reduction of about 0.6-1.4%. Liraglutide has demonstrated a lower incidence of 
Major Adverse Cardiovascular Events (MACE) when compared to placebo in individuals with type 2 diabetes 
and clinical cardiovascular disease. Subcutaneous semaglutide has similarly demonstrated a reduction in the 
incidence of MACE in individuals with type 2 diabetes who are at increased risk of cardiovascular events. 
Additionally, dulaglutide has been associated with a reduction in MACE when compared to placebo in 
individuals with type 2 diabetes without clinical cardiovascular disease. While dulaglutide, liraglutide, and 
semaglutide have demonstrated cardiorenal benefit in clinical trials, extended-release exenatide and 
lixisenatide have not demonstrated cardiorenal benefit in clinical studies, nor have they demonstrated a 
worsening of cardiorenal outcomes. 


Acarbose is an a-glucosidase inhibitor, which hinders the enzyme a-glucosidase. The net result is the slowed 
hydrolysis of complex carbohydrates, and delayed absorption of glucose. Acarbose is taken with the first bite 
of each meal. It is weight neutral, and is not expected to cause hypoglycemia when used as monotherapy. 
Acarbose may cause flatulence and diarrhea. An A1C reduction of 0.7-0.8% is expected with acarbose 
therapy. Acarbose is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


RATIONALE: 
Correct Answer: 


© Glyburide - Of the agents listed above, glyburide is the most likely to cause hypoglycemia as an 
adverse effect. 


Incorrect Answers: 
* Acarbose - Acarbose is not commonly associated with hypoglycemia. 
* Alogliptin - Alogliptin is not commonly associated with hypoglycemia, 


* Exenatide - Exenatide is not commonly associated with hypoglycemia. 


TAKEAWAY/KEY POINTS: 


Sulfonylureas (e.g. gliclazide, glyburide, glimepiride), repaglinide, and insulin preparations are associated with 
a higher risk of hypoglycemia when compared to other antihyperglycemic agents. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Glyburide 


BA is a 32-year-old female who is a regular patient at your clinic. She has a history of type 2 diabetes, 
and her medications include metformin 1000 mg twice daily, glyburide 10 mg once daily, and insulin 
glargine 8 units nightly. BA is considering starting a family and would like to learn more about how 
her diabetes management could change during pregnancy. 


Which of the following statements is true regarding the treatment of diabetes in pregnant women? 


Select one: 


Glyburide is contraindicated during pregnancy due to its teratogenic activity * 
Metformimis considered  ¥ 


Question #: 17 


ID: 51897 
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sate to use in pregnant USE Hany (1, 14 9444Y IUS UNEWer 19 CUrrect. BABUNY eviuencE 


women with diabetes suggests that metformin may be used safely during pregnancy as 
an alternative to insulin therapy. 


Women with diabetes should take angiotensin-converting enzyme inhibitors during pregnancy to * 
control blood pressure 


Insulin doses should be increased immediately after delivery in women with pre-existing diabetes * 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To learn the principles of diabetes management in pregnant women. 


BACKGROUND: 


In women of childbearing age with diabetes, there are several measures that can be taken to minimize risks 
to both the fetus and the mother. Women with diabetes should start folic acid supplementation at a dose of 
1 mg daily starting at least 3 months prior to conception, to be continued until at least 12 weeks’ gestation in 
order to prevent congenital anomalies. Women should be screened for retinopathy before conception, 
during the first trimester, and regularly throughout pregnancy until the first year postpartum. They should 
also be screened for cardiovascular disease and chronic kidney disease prior to conception and throughout 
pregnancy. Before conception, women should aim to achieve glycemic control to a target A1C <7.0%, or 
6.5% if it can be done so safely. Additionally, women who want to get pregnant should discontinue 
teratogenic medications, such as ACE inhibitors, angiotensin receptor blockers, and statins. 


During pregnancy, the following glycemic targets are recommended: FPG < 5.3 mmol/L, 1h PPG < 7.8 
mmol/L, 2h PPG < 6.7 mmol/L and A1C < 6.5% (or < 6.1% if it can be achieved safely). During pregnancy, 
pregnant patients may be treated with an insulin regimen, metformin, or glyburide. Other non-insulin 
antihyperglycemic agents should be switched to insulin, as they lack safety data in pregnancy. (Ultra) rapid- 
acting insulin analogues may be used instead of regular insulin for improved postprandial glycemia, and 
reduced maternal hypoglycemia. Long-acting insulin analogues may be used instead of insulin NPH. Patients 
with newly diagnosed gestational diabetes mellitus (GDM) may try lifestyle interventions (e.g. nutrition 
therapy, physical activity) for two weeks, but if glycemic targets are not reached, pharmacologic therapy 
should be initiated. At 12-16 weeks’ gestation, women with pre-existing diabetes should start taking 
acetylsalicylic acid 81 mg daily to reduce the risk of preeclampsia. 


During labour and delivery, blood glucose should be maintained between 40-7.0 mmol/L to reduce the risk 
of neonatal hypoglycemia. In women with pre-existing diabetes, insulin doses should be decreased 
immediately after delivery below pre-pregnancy doses, and titrated as needed to achieve good glycemic 
control. In gestational diabetes mellitus, hyperglycemia often resolves completely, and antihyperglycemic 
medications may be discontinued. Women with gestational diabetes should be screened with a 75g oral 
glucose tolerance test between 6 weeks and 6 months postpartum to detect prediabetes or diabetes. 


RATIONALE: 
Correct Answer: 


* Metformin is considered safe to use in pregnant women with diabetes - Existing evidence suggests 
that metformin may be used safely during pregnancy as an alternative to insulin therapy. 


Incorrect Answers: 


* Glyburide is contraindicated during pregnancy due to its teratogenic activity - Glyburide is not 
known to exhibit teratogenic activity. 


+ Women with diabetes should take angiotensin-converting enzyme inhibitors during pregnancy to 
control blood pressure - Angiotensin-converting enzyme inhibitors are teratogenic and should be 
avoided during pregnancy. 


e Insulin doses should be increased immediately after delivery in women with pre-existing diabetes - 
Women with pre-existing diabetes should have their insulin doses decreased immediately following 
delivery. 


TAKEAWAY/KEY POINTS: 


In pregnant women with diabetes, insulin is preferred as a first-line option in managing plasma glucose. 
Metformin and glyburide have also been used in pregnant women, and may be used as alternatives to 
insulin. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S88- 
5103. 


The correct answer is: Metformin is considered safe to use in pregnant women with diabetes 


YU is a 55-year-old patient iabetes, who presented to the clinic complaining 
of persistent numbness, tingling, and burning sensations in his feet and legs. After a thorough 
evaluation, he was diagnosed with diabetic peripheral neuropathy. 


Medication History: 


| Send Feedback 


* Type 2 Diabetes (diagnosed 12 years ago), recent A1C reading of 8.0% 

Childhood Asthma (diagnosed when he was 10 years old), controlled, previous use of 
salbutamol 4 years ago 

Seasonal Allergies (diagnosed around the same time as his asthma, during childhood) 
* Dyslipidemia (diagnosed 10 years ago), recent LDL reading of 3mmol/L 

+ Hypertension (diagnosed 10 years ago), recent BP reading of 140/95 


His current medications include metformin 1000 mg twice daily, semaglutide 1mg once a week, 
simvastatin 40 mg once daily, valsartan 80 mg once daily, and salbutamol 100mcg/puff as needed for 
acute asthma symptoms. 


Social History: 


YU maintains an active lifestyle and engages in regular physical activities to stay healthy. He follows a 
balanced and healthy eating plan, emphasizing nutritious choices to manage his diabetes effectively. 
YU is a non-smoker and abstains from alcohol, contributing to his commitment to reducing 
cardiovascular risk factors and improving his overall health. 


Which of the following agents is no longer recommended for the initial treatment of diabetic peripheral 
neuropathy (DPN)? 


Select one: 


Valproic acid % 

Pregabalin * 

Duloxetine * 

Tramadol/acetaminophen ¥ 
mooo Rose Wang (ID:113212) this answer is correct. The use of tramadol is 


no longer recommended due to its weak efficacy and potential for 
dependency. 


Marks for this submission: 1.00/1.00. 


TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To understand the impact of poor glycemic control on the development of microvascular complications (e.g. 
neuropathy) and identify the appropriate agents that have been studied to relieve diabetic neuropathic pain 
(DPN). 


BACKGROUND: 


Diabetes is the leading cause of neuropathy in North America. Risk factors for developing neuropathy include 
uncontrolled blood glucose levels, increased triglycerides, high body mass index, smoking, and hypertension. 
Strict glycemic control is the only efficacious method for primary prevention of diabetic neuropathy. Patients 
affected by this condition commonly report symptoms of sharp shooting pain, burning, tingling, "pins and 
needles,” numbness and loss of sensation. 


There is minimal guidance on which agents to use as first-line in the management of existing diabetic 
neuropathy. However, it is generally agreed that opioids (e.g. tramadol, tapentadol, morphine, oxycodone) 
are not recommended as a first-line option due to the risk of dependency and tolerance. Available treatment 
options include the anticonvulsants gabapentin, pregabalin, and valproate, and the antidepressants 
amitriptyline, duloxetine, and venlafaxine. Topical nitrate sprays and topical capsaicin are alternative options. 
Pregabalin and duloxetine are officially approved for the treatment of neuropathic pain and are commonly 
used as first-line agents. 


Individuals with diabetic neuropathy are at increased risk of foot ulcers and infection. Note that foot lesions 
(e.g. coms, calluses, infections) in diabetic patients should not be managed with self-care strategies, and 
patients with diabetic foot lesions should be referred to a healthcare professional trained in foot care (e.g. 
podiatrist). 


RATIONALE: 
Correct Answer: 


* Tramadol/acetaminophen - The use of tramadol is no longer recommended due to its weak efficacy 
and potential for dependency. 


Incorrect Answers: 
© Valproic acid - Valproic acid has been studied in the context of treating DPN. 


* Pregabalin - Duloxetine and pregabalin are both indicated as first-line agents in the treatment of 
DPN. 


* Duloxetine - Duloxetine and pregabalin are both indicated as first-line agents in the treatment of 
DPN. 


TAKEAWAY/KEY POINTS: 


Strict glycemic control is the most effective method for preventing diabetic neuropathy. When considering 
first-line therapy for existing diabetic neuropathy, opioids should be avoided, and anticonvulsants 
(gabapentin, pregabalin, and valproate) and antidepressants (amitriptyline, duloxetine, and venlafaxine) 
should be considered. 


Question # 18 


ID: 51885 
Incorrect 


Flag question 


Question # 19 
ID: 51887 
Incorrect 

Flag question 


KEFEKENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 
1):S217-S221. 


The correct answer is: Tramadol/acetaminophen 


A group of four friends decided to compare the medications they brought to their cottage trip. KY is 
taking chlorthalidone 25 mg daily for blood pressure. BH is taking clozapine 25mg twice da 
schizophrenia. KI is taking paroxetine 20mg daily for mood and HH is on tacrolimus 5mg twice daily 
because he had a transplant. They read on the news that certain medications can cause dysglycemia 
and started to have a discussion about it. 


All of the following are possible drug-induced causes of dysglycemia EXCEPT: 


Select one: 
Chlorthalidone % 
Clozapine ® 
Paroxetine ¥ 


Tacrolimus X% 7 
Rose Wang (ID:113212) this answer is incorrect, Tacrolimus can cause dysglycemia. 


| Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


Review possible drug-induced causes of dysglycemia 


BACKGROUND: 


The term dysglycemia refers to abnormal serum glucose levels. Possible causes of dysglycemia include 
medications, pancreatic diseases, autoimmune conditions, Cushing's syndrome, severe infections, stress, and 
hormone-secreting tumors. 


Examples of medications that can induce dysglycemia include beta-blockers (e.g. atenolol), corticosteroids 
(e.g. prednisone), immunosuppressants (e.g. tacrolimus), isoniazid, niacin, protease inhibitors (e.g. ritonavir), 
thiazide and loop diuretics (e.g. chlorthalidone, furosemide), second-generation antipsychotics (e.g. 
olanzapine, quetiapine, clozapine), pentamidine, and pasireotide. 


RATIONALE: 
Correct Answer: 


* Paroxetine - Paroxetine does not cause dysglycemia. 


Incorrect Answers: 
* Chlorthalidone - Chlorthelidone can cause dysglycemia. 
© Clozapine - Clozapine can cause dysglycemia. 


© Tacrolimus - Tacrolimus can cause dysglycemia. 


TAKEAWAY/KEY POINTS: 


When patients present with abnormal serum glucose levels, consider evaluating potential drug-related 
causes. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
5325. 


The correct answer is: Paroxetine 


EU and KU are 32-year-old females who recently gave birth to their first babies. EU has type 1 
diabetes, and KU has type 2 diabetes. They are close friends and lean on each other for support and 
guidance in managing their conditions while navigating breastfeeding challenges. 


Which of the following statements is true regarding the management of diabetes in breastfeeding women? 


Select one: 


Question #: 20 


ID: 51891 


Corect 


Insulin is not recommended, as it can cause hypoglycemia in a breastfeeding infant % 
Breastfed children are at a higher risk of developing childhood obesity % 


There is no éxisting data supporting the safety of sitagliptin in nursing women ¥ 


The long-term effects of x 

Rta A Rose Wang (ID: 113212) this answer is incorrect. Although 
Eeee i DT limited evidence suggests that metformin may be used while 
Trei breastfeeding, longer-term studies have not been conducted. 


| incorrect} 
Marks for this submission: 0.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn the principles of diabetes management in breastfeeding women. 


BACKGROUND: 


Breastfeeding should be recommended for a minimum of 4 months to reduce the risk of childhood obesity 
and diabetes. Insulin is the preferred agent used to treat diabetes in breastfeeding women, Although insulin 
is transferred into breast milk, it is degraded in the infant's gastrointestinal tract and is not expected to yield 
a clinically significant response in the infant. Current guidelines suggest that metformin and glyburide may 
be considered in nursing women, based on limited existing evidence. Longer studies are needed to fully 
establish the safety of these agents in breastfeeding women. Other non-insulin antihyperglycemic agents 
should be avoided in breastfeeding due to a lack of safety data in the breastfeeding population. 


RATIONALE: 
Correct Answer: 


* There is no existing data supporting the safety of sitagliptin in nursing women - The use of 
sitagliptin has not been studied in nursing women and thus should be avoided while breastfeeding. 


Incorrect Answers: 


* Insulin is not recommended, as it can cause hypoglycemia in a breastfeeding infant - Insulin is a 
preferred agent for the treatment of diabetes in breastfeeding women. 


* Breastfed children are at a higher risk of developing childhood obesity - Breastfeeding is 
recommended to reduce the risk of childhood obesity and childhood diabetes. 


© The long-term effects of metformin use in breastfeeding women are well-documented - Although 
limited evidence suggests that metformin may be used while breastfeeding, longer-term studies have 
not been conducted. 


TAKEAWAY/KEY POINTS: 


Insulin is the preferred and safest option for breastfeeding women with diabetes, while longer studies are 
needed to establish the safety of metformin and glyburide. Other antihyperglycemic agents should be 
avoided due to a lack of safety data. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: There is no existing data supporting the safety of sitagliptin in nursing women 


JL is a 57-year-old overweight male with type 2 diabetes who is currently taking metformin 1000 mg 
twice daily and gliclazide 5mg daily. After a routine check-up, you receive a call from JL’s physician 
mentioning that JL's condition is not controlled (current A1C is 7.4%). JL does not want a third agent. 
For this reason, the physician wants to replace gliclazide with a second agent that can cause weight 
loss to optimize his condition while reducing the pill burden. 


Which of the following agents is the most likely to cause weight loss? 


Select one: 
Repaglinide * 
Rosiglitazone % 
Dapagliflozin. v 


Rose Wang (ID:1]3212) this answer is correct. SGLT-2 inhibitors like dapagliflozin 
are associated with weight loss. 


Acarbose % 


conan) 
Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn which antihyperglycemic medications are associated with weight loss. 


BACKGROUND: 


Repaglinide is a meglitinide that also promotes insulin secretion from the pancreas. Insulin release by 
repaglinide is in a glucose-dependent manner. Similarly to sulfonylureas, repaglinide can cause hypoglycemia 
and weight gain. Repaglinide is taken 0-30 minutes before meals. If a patient skips a meal, they should skip 
their corresponding dose of repaglinide. A decrease in A1C of 0.7-1.1% is expected with repaglinide therapy. 
Repaglinide is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


Acarbose is an a-glucosidase inhibitor, which hinders the enzyme a-glucosidase, The net result is the slowed 
hydrolysis of complex carbohydrates, and delayed absorption of glucose. Acarbose is taken with the first bite 
of each meal. It is weight neutral, and is not expected to cause hypoglycemia when used as monotherapy. 
Acarbose may cause flatulence and diarrhea, An A1C reduction of 0.7-0.8% is expected with acarbose 
therapy. Acarbose is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


SGLT-2 (Sodium Glucose Co-Transporter-2) inhibitors block the SGLT-2 transporter in the kidney, preventing 
the reabsorption of glucose back into the bloodstream. The SGLT-2 inhibitors available in Canada are 
canagliflozin, dapagliflozin, and empagliflozin. They are not expected to cause hypoglycemia on their own 
and can induce weight loss. SGLT-2 inhibitors may increase the risk of genitourinary infections, as well as 
hypotension. Empagliflozin has demonstrated a decrease in cardiovascular mortality and hospitalizations 
from heart failure when compared to placebo in type 2 diabetes patients with clinical cardiovascular disease. 
Canagliflozin has been shown to reduce the incidence of MACE, hospitalization from heart failure, and 
adverse renal outcomes in individuals with type 2 at risk of cardiovascular events. 


Thiazolidinediones like rosiglitazone and pioglitazone activate Peroxisome Proliferator-Activated Receptor- 
gamma (PPAR-y), which produces gene products involved in glucose metabolism, ultimately improving 
cellular sensitivity to insulin, They are not likely to cause hypoglycemia, however they may still cause weight 
gain. They may also cause fluid retention, worsening of heart failure, and are associated with an increased risk 
of fractures, and possibly bladder cancer. Thiazolidinediones are associated with an A1C reduction of about 
0.8-0.9%. 


RATIONALE: 


Correct Answer: 
* Dapagliflozin - SGLT-2 inhibitors like dapagliflozin are associated with weight loss. 


Incorrect Answers: 
e Repaglinide - Repaglinide is associated with weight gain, not weight loss. 
e Rosiglitazone - Rosiglitazone is associated with weight gain, not weight loss. 


e Acarbose - Acarbose is considered a weight-neutral agent. not weight loss. 


TAKEAWAY/KEY POINTS: 


Repaglinide and rosiglitazone cause weight gain, acarbose is weight neutral, and SGLT-2 inhibitors are 
associated with weight loss. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Lipscombe L, Butalia S, Dasgupta K et al. Pharmacologic Glycemic Management of Type 2 Diabetes in 
Adults: 2020 Update. Can J Diabetes. 2020;44(7):575-591. 


The correct answer is: Dapagliflozin 
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